Functional Analysis of Gametocyte-Specific Genes in the Rodent Malaria Parasite Plasmodium yoelii by 凌渊
  
   
学校编码：10384                                     分类号  密级    








硕  士  学  位  论  文 




Functional Analysis of Gametocyte-Specific Genes in the 





专  业 名 称：生物化学与分子生物学 
论文提交日期：2016年 4月 
论文答辩时间：2016年 5月 
学位授予日期：2016年  月 
  
答辩委员会主席：          
评    阅    人：          
 






















另外，该学位论文为（                           ）课题（组）
的研究成果，获得（              ）课题（组）经费或实验室的














































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 




















































































体时期、裂殖体时期、配子体 II 期、配子体 V 期及动合子时期），我们筛选
出 18个基因，它们在配子体时期 mRNA的表达量较之其它发育阶段均显著上调
十倍以上，呈现配子体阶段特异性表达。我们在鼠约氏疟原虫 17XNL 虫株上找
到了这 18个基因的同源基因，命名为 G1-G18。 
本研究以鼠约氏疟原虫 17XNL 为模型，通过反向遗传学策略，采用
























































Malaria is the mosquito-transmitted infectious disease caused by Plasmodium 
parasite. Almost one million people died from it and billions of people infected with 
malaria annually, endangering human health. The Plasmodium parasite resides in 
the alternative vertebrate and mosquito host, transitioning between asexual and 
sexual forms. Parasite gametocytes were transmitted to mosquito midgut within 
blood meal, after which parasites undergo several processes including gametocyte, 
gamete, zygote, ookinete and oocyst development successively. The parasite 
development in the mosquito midgut is indispensable for malaria transmission, 
which is still poor understood mechanically considering its regulation via 
multi-steps and multi-genes.  
This study mainly focused on the functional role of some gametocyte-specific 
genes in parasite development. 
By comparing the parasite transcriptome in PlasmoDB database, including  
five different stages in rodent malaria parasite Plasmodium berghei ANKA strain 
(4h ring, 16h trophozoite, 22h schizont, gametocyte, ookinete) and seven stages in 
human malaria parasite Plasmodium falciparum 3D7 strain (ring, early trophozoite, 
late trophozoite, schizont, gametocyte II, gametocyteV, ookinete), we screened for 
genes with transcription at gametocyte-specific manner and chosen 18 genes for 
subsequent study. The corresponsive gene orthologous in another rodent malaria 
parasite Plasmodium yoelii 17XNL were obtained and named as G1-G18 genes.  
Using reverse genetics strategy, gene deletion for G1-G18 was conducted via 
CRISPR/Cas9 method in Plasmodium yoelii 17XNL strain. In total, 47 independent  
electroporation transfection effort and subsequent 23 single cloning of gene deleted 
parasite culture were performed. As a result, gene deletions were successful 
achieved in 17 genes, suggesting that these genes are not essential to the parasite 

















compensated with others. At least two independent cloned parasite strains for each 
gene deletion were obtained and tested for phenotype. However, G3 did not appear 
any efficiency with several target sites and eleven times electroporation transfection, 
suggesting G3 plays an important role in the parasite development in erythrocytic 
stage. 
To understand the function of 17 genes, three key stages in parasite life cycle 
were assessed: gametocyte generation(gametocytemia and sex ratio), ookinete 
transformation(ookinete conversion rate and correct cell shape rate) and oocyst 
development(oocyst number on day 6-7 post-blood feeding).  
It was demonstrated that there was no significant difference between 17 
deletion mutants and wild type strain on gametocyte formation or ookinete 
differentiation when gametocytogenesis and ookinete conversion were assessed. 
To further analyze the phenotype, mosquitoes were fed on mice infected with 
wild type or knockout mutants parasite. It showed that oocyst number on day 6-7 
post-infection was comparable to that of wild type parasites. 
In conclusion, our study identified 18 gametocyte-specific genes in 
Plasmodium yoelii 17XNL strain and produced 17 gene deletion mutants. Analysis 
of these mutants identified no phenotypic differences from wild type parasite during 
gametocyte, ookinete and oocyst development. 
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